Suppression of growth factor-mediated MAP kinase activation by v-raf in macrophages: a putative role for the MKP-1 phosphatase.
Many tyrosine kinase growth factor receptors activate the MAP Kinase (MAPK) pathway by stimulating the activity of the RAF kinase. In some, but not all cell types, the expression of activated RAF is sufficient to induce constitutive MAPK activation. In BAC-1.2F5 macrophages the expression of virally activated RAF does not correlate with constitutive MAPK activation; on the contrary, growth factor-mediated stimulation of MAPK activity is suppressed in these cells. Suppression correlates with v-RAF expression, as MAPK activation is normal in a revertant cell line that stopped expressing v-RAF. Inhibition of MAPK activation is associated with lack of ERK-2 tyrosine phosphorylation, and is not due to the suppression of CSF-1-mediated MEK activation. Pretreatment with vanadate restores growth factor-stimulated activation and tyrosine phosphorylation of MAPK in v-RAF-expressing macrophages, indicating the involvement of a tyrosine phosphatase. Interestingly, v-RAF-expressing macrophages contain low constitutive levels of MKP-1 mRNA, an immediate early gene that encodes a MAPK-specific phosphatase and is induced in the parental cell line by CSF-1 treatment. The restoration of MAPK activation by vanadate pretreatment and the presence of MKP-1 mRNA in v-RAF-expressing macrophages raise the intriguing possibility that in macrophages RAF may be feeding back on the MAPK pathway by participating in the control of MKP-1 expression.